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In the trinuclear title complex, di-/x-acetato-l:2/f 2 0:0';- 
2:3K 2 0:0'-bis{ / u-6,6'-dimethoxy-2,2'-[cyclohexane-l,2-diylbis- 
(methanylylidene)]diphenolato}-l:2ic 6 0 1 ,A^,A^',0 1 ':0 6 ,0 6 ';- 
2:3/c 6 0 6 ,0 6 ':0 1 ,A',A'',0 1 '-2-gadolinium(III)-l,3-dizinc hexa- 
fluoridophosphate methanol monosolvate monohydrate, 
[GdZn 2 (C 22 H 2 4N 2 04)2(CH 3 COO) 2 ]PF 6 CH 3 OHH 2 0, the 
two Zn 11 ions are located in the inner N 2 0 2 cavities of 
two 6,6'-dimethoxy-2,2'-[cyclohexane-l,2-diylbis(methanylyl- 
idene)]diphenolate (L) ligands. Both Zn 11 ions are five- 
coordinated by two O atoms and two N atoms from the L 
ligand and one O atom of an acetic acid molecule, giving rise 
to a square-pyramidal geometry around the Zn 11 ions. The 
Gd m ion is nine-coordinated by four O atoms from the outer 
0 2 0 2 sites of one ligand, and three O atoms from another 
ligand, in which there is one non-coordinating methoxy O 
atom. Two further O atom from different acetate ligands 
complete the nine-coordinate environment. 

Related literature 

For crystal structures of similar trinuclear complexes of salen- 
type Schiff base ligands, see: Wong et al. (2006); Wang et al. 
(2009). 
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Experimental 

Crystal data 

[GdZn 2 (C 22 H 24 N 2 04) 2 (C 2 H 3 0 2 ) 2 

PF 6 CH40H 2 0 
M, = 1361.97 
Monoclinic, Pl^/n 
a = 15.8127 (12) A 
b = 20.6405 (16) A 
c = 18.5036 (14) A 



Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T*&, = 0.671, T max = 0.723 

Refinement 

R[F 2 > 2a(F 2 )} = 0.053 
wR(F 2 ) = 0.157 
5 = 0.98 

13701 reflections 
695 parameters 



P = 114.369 (1)° 
V = 5501.2 (7) A 3 
Z = 4 

Mo Ka radiation 
ii = 2.17 mm~' 
T = 296 K 

0.20 x 0.18 x 0.16 mm 



39974 measured reflections 
13701 independent reflections 
6858 reflections with / > 2a(I) 
R in . = 0.066 



19 restraints 

H-atom parameters constrained 
Ap max = 1.02 e A~ 3 
A/CW, = -0.71 e A~ 3 



Data collection; RAPID-AUTO (Rigaku, 1998); cell refinement: 
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 
2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: SHELXTL (Sheldrick, 2008); software 
used to prepare material for publication: SHELXTL. 

The authors gratefully acknowledge financial support from 
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Programme of Students and Heilongjiang University (No. 
QL201021). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PV2601). 
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A salen-type trinuclear Zn 2 Gd complex 

Yong-Mei Tian, Hong-Feng Li, Bing-Lu Han, Qian Zhang and Wen-Bin Sun 

Comment 

The Schiff base heteronuclear M — Ln complexes (M= transition metal and Ln = rare earth) have attracted much attention 
for their magnetic properties. Several mutinuclear complexes are reported that have been derived from aromatic salen 
type Schiff base ligands (Wong et ah, 2006; Wang et ah, 2009). In this article, we report the preparation and crystal 
structure of a Zn — Gd — Zn trinuclear coordination complex of the ligand AyV'-bis(3-methoxysalicylidene)propane-l,2- 
cyclohexanediamine. 

The hexadentate Schiff base ligand (L) links Zn and Gd atoms into a trinuclear complex (Fig. 1). The Gd m centre in the 
complex is nine-coordinated by seven oxygen atoms from ligand L and two oxygen atoms from two acetic acid 
molecules. The Zn 11 center is five-coordinated by two nitrogen atoms and two oxygen atoms from the ligand and one 
oxygen atom from acetic acid and result in a square-pyramidal coordination geometry. 

Experimental 

To a 1:1 MeOH/CH 2 Cl 2 solution (20 ml) of the Schiff ligand (L) (0.386 g, 1.0 mmol) was slowly added a solid 
[Dy(acac)3H 2 0; acac = acetylacetone] (0.491 g, 1.0 mmol), after stirring for 10 minutes solid [Zn(CH 3 COO)2H 2 0] (0.220 
g, 1.0 mmol) and NH 4 PF 6 (0.164 g, 1.0 mmol) were added after refluxing and stirring for 1 h, at ambient temperature. 
After stirring for 5 h, the title complex as yellow solid was collected by filtration and was washed with MeOH; yield = 
0.952 g (68%). Single crystals suitable for X-ray determination were obtained by slow diffusion of diethylether into a 
methanol solution of the powder sample over one week. 

Refinement 

H atoms bound to C atoms were placed in calculated positions and treated as riding on their parent atoms, with C — H = 
0.93, 0.96, 0.97 and 0.98 A, for aryl, methyl, methylene and methyne H-atoms, respectively. The f/ iso (H) were allowed at 
\.5U eq (C methyl) or l.2U eq (C non-methyl). The hydroxyl and water H-atoms were located from a difference map and 
were included in the refinement with O — H = 0.85 A and U so (H) = 1 .2(7 eq (hydroxy O) or 1 .5(7 cq (water O). The command 
'ISOR 0.01 013 014 c72' was used to restrain the ADPs and the distance between 013 and C72 was restrain at 1.50(0.01) 

A. 

Computing details 

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: RAPID-AUTO (Rigaku, 1998); data reduction: 
CrystalStructure (Rigaku/MSC, 2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound showing the atomic numbering and 30% probability displacement 
ellipsoids. 

di-fj-acetato-^a^O-.O'^^OiO'-bisifj- 6>'-dimethoxy-2,2'-[cyclohexane-1,2- 

diylbis(methanylylidene)]diphenolato- 1:2k 6 0\N,N',0 1 ':0 6 , 06 '; 2:3ft: 6 0^0 6 ':0^^/,^/',0 , '- 2-gadolinium(lll)-1,3- 
dizinc hexafluoridophosphate methanol monosolvate monohydrate 



Crystal data 

[GdZn 2 (C22H 2 4N 2 04)2(C 2 H 3 02)2]PF6-CH40-H 2 0 

M T = 1361.97 

Monoclinic, P2\ln 

Hall symbol: -p 2yn 

a =15.8127 (12) A 

6 = 20.6405 (16) A 

c = 18.5036 (14) A 

^= 114.369 (1)° 

V= 5501.2 (7) A 3 

Z = 4 

Data collection 

Rigaku R-AXIS RAPID 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 10.000 pixels mm" 1 
co scans 

Absorption correction: multi-scan 

(ABSCOR; Higashi, 1995) 
7^ = 0.671,7^ = 0.723 



F(000) = 2748 

D x = 1.644 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 25271 reflections 

6 = 3.0-27.5° 

ju — 2.17 mnT 1 

T=296K 

Prism, yellow 

0.20 x 0.18 x 0.16 mm 



39974 measured reflections 
13701 independent reflections 
6858 reflections with I > 2a{I) 
R mt = 0.066 

#max = 28.4°, 8 min = 1.4° 

h = -21— >21 
k= -27^27 
/ = -24->15 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F > laiF 1 )] = 0.053 
wR{F 2 ) = 0.157 
5=0.98 

13701 reflections 
695 parameters 
19 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F a 2 ) + (0.0722P) 2 ] 

where P = {F 2 + 2F 2 )I?> 
(A/aU x = 0.002 
Ap max = 1.02 e A" 3 
Ap mm = -0.71 e A" 3 



Special details 

Experimental. Analysis calculated for C 4 9H 6 oC,oF 6 GdN40i 4 PZn 2 : C, 42.11; H, 4.33; N, 4.01; found: C, 42.01; H, 4.20; N, 
3.93%. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 1 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 *IU 

^ iso ' ^ eq 


C15 


0.8093 (5) 


0.5417(3) 


0.8460 (4) 


0.0542 (15) 


C17 


1.0251 (4) 


0.5705 (3) 


0.6400 (4) 


0.0572 (16) 


C19 


0.5217 (4) 


0.3534 (3) 


0.6962 (4) 


0.0623 (17) 


C20 


0.9052 (5) 


0.5368 (3) 


0.8676 (4) 


0.0579 (16) 


C21 


0.9314(4) 


0.3318(3) 


0.7457 (4) 


0.0562 (16) 


C22 


0.6815 (6) 


0.5833 (3) 


0.8827 (5) 


0.072 (2) 


H22A 


0.6689 


0.6055 


0.9209 


0.086* 


C23 


1.0793 (5) 


0.5207 (3) 


0.6260 (4) 


0.0678 (19) 


H23A 


1.1348 


0.5343 


0.6249 


0.081* 


C24 


0.9029 (4) 


0.6117(3) 


0.6749 (4) 


0.0566 (16) 


C25 


0.9460 (4) 


0.5589 (3) 


0.6535 (4) 


0.0511 (15) 


C26 


0.4880 (4) 


0.3973 (4) 


0.7390 (4) 


0.0695 (19) 


H26A 


0.4456 


0.3807 


0.7572 


0.083* 


C27 


0.4768 (6) 


0.4935 (4) 


0.8043 (6) 


0.091 (3) 


H27A 


0.5041 


0.4747 


0.8577 


0.110* 


C28 


0.5987 (4) 


0.3649 (3) 


0.6782 (4) 


0.0534 (15) 


C29 


0.9993 (5) 


0.2873 (3) 


0.7438 (4) 


0.0678 (19) 


C30 


0.5880 (4) 


0.5536 (3) 


0.5878 (4) 


0.0557 (16) 


C31 


0.4745 (5) 


0.2935 (3) 


0.6750 (5) 


0.075 (2) 


H31A 


0.4245 


0.2855 


0.6878 


0.091* 


C32 


1.0496 (5) 


0.2956 (3) 


0.6943 (5) 


0.077 (2) 


H32A 


1.0969 


0.2661 


0.7013 


0.092* 


C33 


1.0239 (5) 


0.4909 (4) 


0.8334 (4) 


0.080 (2) 


H33A 


1.0610 


0.5090 


0.8846 


0.119* 
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H33B 


1.0375 


A C 1 O O 

0.5128 


A T AO T 

0.7937 


A 1 1 Ask 

0.119* 


T T") "> f " 

H33C 


1 AT T/C 

1.0376 


A A A Z £ 

0.4456 


0.8333 


A 1 1 A* 

0.119* 


C34 


n o at> / a\ 

0.8923 (4) 


0.3213 (3) 


A O A A A t A \ 

0.8004 (4) 


A ACOA /1 jC\ 

0.0589 (16) 


C35 


1 1 TOO /C\ 

1.1788 (5) 


a mi / a\ 

0.433 1 (4) 


A CCAA S Z\ 

0.5599 (5) 


A ATA /ON 

0.079 (2) 


T T1 C A 


1.1320 


A JIOI 

0.4382 


A Z A/TO 

0.5062 


A AA A * 

0.094* 


H35B 


1.2102 


0.4743 


0.5769 


A A A A ik 

0.094* 


C36 


0.7696 (4) 


A A AT O /1\ 

0.4078 (3) 


A A fine ( A \ 

0.4995 (4) 


A AC A £. / 1 £- \ 

0.0546 (16) 


C37 


A T7T7 /r\ 

0.7737 (5) 


0.6472 (3) 


A ZTATA { Z\ 

0.6979 (5) 


A ATT 

0.077 (2) 


H3 /A 


A OA/1 T 

U.8U4/ 


A /TO"7 A 
U.68 /4 


A £AO"7 

U.698 / 


A 1 1 

U.116* 


H37B 


0.7660 


0.6425 


0.7464 


0.116* 


T TO 

H37C 


A "7 1 /I A 

0.7140 


A /" /I 1 1 

0.6471 


A /'OA 

0.6539 


A 1 1 /'sfc 

0.116* 


C38 


0.8443 (6) 


A /" A /" O /O \ 

0.6068 (3) 


A A "> ,1 / A \ 

0.9634 (4) 


A ATC i r \\ 

0.075 (2) 


H38A 


0.8246 


0.6299 


0.9968 


A AA 1 * 
U.U91 


C39 


0.5368 (5) 


A ro/"1 /1\ 

0.5861 (3) 


a ran 1 / a \ 

0.5091 (4) 


A AT C /1\ 

0.075 (2) 


H39A 


0.4794 


0.6035 


0.5068 


0.112* 


H39B 


0.5239 


0.5551 


0.4673 


0.112* 


H39C 


a Clyl 1 

U.5 /41 


U.62U5 


A A 

U.5U3U 


/\ 1 1 1± 


L40 


n caaa /c \ 

0.5009 (5) 


r\ A OA //I \ 

0.2480 (4) 


A £ C /r\ 

0.6365 (5) 


0.083 (2) 


T T /I A A 

H40A 


A A /" f 1 

0.4661 


0.2103 


0.6196 


A AAA sk 

0.099* 


C41 


1 ACOT /f \ 

1.0587 (5) 


A /TOC A / A\ 

0.6350 (4) 


A £. A Z A / Z\ 

0.6450 (5) 


0.086 (2) 


T T A 1 A 
H41A 


1 11 T5 

1.1123 


A £ A 1 A 

0.6430 


a mi 

0.6373 


A 1 A A sk 
0.104* 


L42 


A T T T C /r\ 

0.7775 (5) 


0.5773 (3) 


A OAC A //I \ 

0.8950 (4) 


A A/^T^ /1 0\ 

0.0636 (18) 


C43 


0.7891 (5) 


A •"> y' O / /I \ 

0.3628 (4) 


A Of 1ft / /I \ 

0.8530 (4) 


0.083 (2) 


H43A 


a oni 
0.81 / 1 


0.32/2 


A OQOI 

0.8883 


A 1 O A * 

U.124* 


H43B 


A in A 

0.7239 


a -i z ah 

0.3547 


a o^/n 

0.8242 


A 11/1* 

0.124* 


H43C 


0.7978 


A /I AO A 

0.4020 


a oon 

0.8832 


0.124* 


C44 


A A Z' O 1 /C\ 

0.9681 (5) 


0.5663 (3) 


A A"> 1 /I / /I \ 

0.9334 (4) 


A AT 1 A /1 A\ 

0.0710 (19) 


T T /I /I A 

H44A 


1 m 1 i 

1.0313 


0.5628 


A A A £ Z 

0.9465 


A AOf * 

0.085* 


C45 


a end i £\ 

0.5130 (6) 


0.5643 (4) 


A O AAA 

0.8099 (6) 


a nni /i\ 

0.092 (3) 


H45A 


A A "7 A A 

0.4799 


0.5833 


0.7571 


0.110* 


C46 


A A"> C C f r\ 

0.9355 (6) 


A /'AT/' /I \ 

0.6026 (3) 


A AOlO i A\ 

0.9818 (4) 


A AT O /ON 

0.078 (2) 


TT J£ i 

H46A 


A ATTT 

v.97/7 


0.6236 


1.0266 


A AA") * 

0.093* 


C47 


1 A AO A /f \ 

1.0930 (5) 


A O /I TO //I \ 

0.3472 (4) 


A CAOA /C\ 

0.5980 (5) 


A AOO /1\ 

0.082 (2) 


H47A 


1.0493 


0.3471 


0.5420 


A AA O rfs 

0.098* 


C48 


1.1323 (5) 


A /I 1 A £. / A\ 

0.4146 (4) 


A 1 ") A /C\ 

0.6139 (5) 


A AO A ZO\ 

0.080 (2) 


T T A O A 

H48A 


1 1 O 1 /I 

1.1814 


A A 1 A 1 

0.4141 


0.6678 


A AA £ * 

0.096* 


C49 


A £A£T /r\ 

0.6957 (5) 


AOOOT //I \ 

0.3883 (4) 


A A 1 OT //I \ 

0.4187 (4) 


0.086 (2) 


T T A A A 

H49A 


U.6352 


A 1 ACT 

0.3957 


A yl 1 T/C 

0.4176 


A 1 1 A* 

0.130* 


t t a nn 

H49B 


0.7025 


A 1 A 1 O 

0.3432 


A A AAC 

0.4095 


A 1 TA* 

0.130* 


in c\r ' 

H49C 


A TAOT 

0.7027 


a ^ i n 

0.4137 


a no 1 

0.3781 


A 1 1 Ask 

0.130* 


/ 1 c A 

L50 


A AOAO 

0.9808 (6) 


0.2245 (4) 


A O A T 1 

0.8471 (6) 


A 1 A A /"> \ 

0.104 (3) 


H50A 


A A AT 1 

0.9973 


0.1887 


0.8805 


0.125* 


C51 


0.6292 (4) 


ft ti n /"? \ 

0.3143 (3) 


A £^ir 

0.6436 (4) 


A ACOA / I 

0.0580 (16) 


C52 


0.9369 (5) 


0.6744 (4) 


0.6782 (5) 


0.085 (2) 


H52A 


0.9084 


0.7088 


0.6918 


0.102* 


C53 


0.9153 (5) 


0.2685 (3) 


0.8499 (5) 


0.081 (2) 


H53A 


0.8876 


0.2621 


0.8849 


0.097* 


C54 


0.7392 (5) 


0.2789 (3) 


0.5959 (5) 


0.084 (2) 


H54A 


0.7950 


0.2935 


0.5924 


0.126* 
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TJf A Yi 

rl34rs 


a £ ao /i 
0.6924 


0.2 /08 


A C A 1 C 

0.3436 


A 1 i/;* 

0.126* 


H54C 


0.7517 


An f\i 

0.2397 


0.6265 


0.126* 


C55 


1 11 A1 //^\ 

1.2101 (6) 


A t 1 A A /f \ 

0.3149 (5) 


A C A O 1 t f\ 

0.5481 (6) 


0.116 (3) 


TJf r A 

H55A 


1.2603 


a io/n 
0.284/ 


U.JJOJ 


A 1 1(1* 

0.139* 


H55B 


1 1 £ AO 

1.1648 


A 1 1 AO 

0.3102 


0.4937 


A 1 1 Ask 

0.139* 


C56 


1 1 A "7*7 f£ \ 

1.24 / / (6) 


0.3828 (5) 


0060/ (/) 


0.113 (3) 


H56A 


1 1 A 1 1 

1.3013 


A 1 O /I A 

0.3849 


a /"i n 

0.6H2 


A IT/"* 

0.136* 


H56rJ 


1.2685 


A 1 AT 1 

0.3931 


A C 1 AC 

0.5195 


0.136* 


C3 / 


1 AOA/; /CN 
l.UZUO (3) 


a ii /i i //m 
v).234Z (4) 


U. /94 / (3) 


A AAA /T\ 
0.090 (5J 


H57A 


1.0636 


A 1 A /I 1 

0.2042 


0.7932 


A 1 AA sk 

0.109* 


pro 


1 1 £/1 1 /CN 

1.1641 (5) 


a o ato //I n 
0.29/8 (4) 


A A/1 C I Z\ 

0.6043 (3) 


A AAl l r i\ 

0.093 (3) 


H58A 


1.1351 


0.2555 


0.5910 


0.112* 


ri36r> 


1 O 1 AO 

l.zlUs 


A OA/CO 

U.z9oz 


U.D38 / 


A 1 1 O * 

U.llZ 


C59 


0.5801 (5) 


a i c r s~ /i \ 

0.2566 (3) 


A /Alf //IN 

0.6215 (4) 


A AT> /ON 

0.073 (2) 


H59A 


0.5996 


0.2240 


0.5972 


A AO O rfs 

0.088* 


C60 


1.0131 (6) 


A /TO C/C /I N 
0.6836 (3) 


0.6612 (3) 


A AA 1 /"I A 

0.091 (3) 


T T /_ A A 

H60A 


1 ai "5 c 

1.0335 


a mio 

0.7278 


0.6607 


A 1 AA* 

0.109* 


C64 


A 1 Ol 1 /^\ 

0.3833 (7) 


A /"A yl A /C\ 

0.6040 (5) 


0.8373 (7) 


A 1 O 1 / >1 \ 

0.132 (4) 


T Tz^ A A 

H64A 


0.3552 


0.6268 


A TOT1 

0.7871 


A 1 CAsk 

0.159* 


ri64ri 


A 1 /"T1 

0.3672 


a /rni 

0.6272 


a on z c 

0.8755 


A 1 f 

0.159* 


/"■/to 

Cos 


A TJii /ON 

0.3431 (8) 


A C 1 /T 1 /f \ 

0.5361 (5) 


A OOT1 /ON 

0.8271 (8) 


0.143 (5) 


H6SA 


0.3623 


a c 1 /;a 
0.3160 


A OTOO 

0.8 /88 


A 1 TO* 

0.1 /2* 


H68B 


0.2759 


0.5388 


0.8035 


0.172* 


C69 


A 1 Til //^"\ 

0.3723 (6) 


A A A f 1 /C\ 

0.4957 (5) 


0. / '776 (6) 


A 1 1 1 /I \ 

0.112 (3) 


rio9A 


ft 1AA 1 

U.3441 


0.311 / 


A 7T1/ 

0. /z36 


A 1 

U. 133* 


H69B 


A 1 /I AO 

0.3498 


0.4520 


0.7776 


0.135* 


C71 


A yl OTA //""\ 

0.4879 (6) 


0.6046 (5) 


0.8652 (6) 


A 1 1 A /") \ 

0.110 (3) 


H71A 


0.5095 


0.6487 


0.8660 


A 1 11 sfc 

0.132* 


ri / Irs 


A £ 1 "7*3 
U.31 15 


A £OTO 
U.38 11 


a m o/ 
U.9186 


ft 1 "21* 


L72 


a imn /z^n 

0.2937 (6) 


a nn /cn 

0.1233 (5) 


A C1 1 C /TN 

0.5715 (7) 


A 1 1 ^1 / /I \ 

0.134 (4) 


TU"70 A 

H /zA 


a t ni n 


A 1 1 /T/T 

0.1166 


ft iCTin 
0.6229 


A OAA* 
0.200* 


H /2t> 


0.266 / 


0.164/ 


0.5512 


A OAA* 

0.200* 


ri /zC 


A 1 C/Z'J 

0.3563 


a mi 
U.lzzl 


ft C7CO 

0.5 /58 


A 0 AA* 

U.zUU 


r 1 


A IT) 1 / 1 A\ 

0.2731 (10) 


A O A/^ 1 //IN 

0.3061 (4) 


A A A O 1 /7\ 

0.9481 (7) 


A OA1 /H\ 

0.301 (7) 


CO 

rz 


A 1 AO -1 /"7N 
0.3984 (/) 


A O O /TO /£N 

0.2s62 (6) 


A A/1AA i £Z\ 

0.9409 (6) 


A O^T /CN 

0.26 / (5) 


r 3 


A TTnn //rN 
0.2290 (6) 


A 1 CTA / A N 

0.33 /9 (4) 


0.8329 (/) 


0.266 (6) 


C/1 

r4 


A 1 /I O O /TN 

0.3428 (/) 


A *5 OT C //IN 
0.38 /3 (4) 


A A'J 1 C /CN 
0.9313 (3) 


A O 1 //IN 

0.233 (4) 


to 


A "3 C C A /A\ 
0.3339 (9) 


0.3331 (3) 


A Ol A O /TN 

0.8342 (/) 


a o/:t //:n 
0.26/ (6) 


C£ 

ro 


A 0"7£T /£N 

0.2 lb 1 (6) 


A O C OA /-IN 

0.2380 (4) 


A O/1/TO /CN 

0.8468 (3) 


A O AO /"5 N 

0.202 (3) 


Z" 1 /I 1 

udl 


A "70£0 1 /OA 

0. /s621 (2) 


0.438889 (13) 


A £Q1(\Z£ /1A\ 

0.6s3036 (19) 


A ACA/;T /1 1 N 

0.0306/ (11) 


JN 1 


A £1 //IN 

U.olzz (4) 


U.3DU3 (3 ) 


A OO'IA //IN 

U.aZjU (4) 


U.U /o9 (1 /) 


XTO 

JNz 


A C 1 AT //IN 

0.3 10/ (4) 


A A Z /"5 N 
0.436/ (3) 


A "7C/1/: //IN 

0. /346 (4) 


A AT AO / 1 /TN 
0.0/02 (16) 


\n 
JNj 


1 n/^TC /IN 

1.0623 (3) 


0.460/ (2) 


A £^ AC\ /^N 

0.6149 (3) 


A ACAO /1 IN 

0.0392 (13) 


N4 


1 A'} C A f A N 

1.0334 (4) 


0.33s / (3) 


A //1TO //IN 

0.642s (4) 


A A/T/IO /1 CN 

0.064s (13) 


01 


0.7533 (3) 


0.5113 (2) 


0.7804 (3) 


0.0581 (11) 


02 


0.6459 (3) 


0.42001 (19) 


0.6928 (3) 


0.0596(11) 


03 


0.9274 (3) 


0.4990 (2) 


0.8165 (3) 


0.0650(12) 


04 


0.7073 (3) 


0.3274 (2) 


0.6334 (3) 


0.0687 (12) 


05 


0.9064 (3) 


0.50117(18) 


0.6495 (2) 


0.0510(10) 
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06 


0.9029 (3) 




0.38335 (19) 


0.6990 (2) 


0.0566 (10) 




07 


0.8278 (3) 




0.59487 (19) 


0.6900 (3) 


0.0623 (11) 




08 


0.8311 (3) 




0.3694 (2) 


0.7990 (3) 


0.0659(12) 




09 


0.5511 (3) 




0.5546 (2) 


0.6358 (3) 


0.0659 (12) 




010 


0.6651 (3) 




0.5276 (2) 


0.6023 (3) 


0.0599(11) 




Oil 


0.7443 (3) 




0.4268 (2) 


0.5507 (3) 


0.0613 (11) 




012 


0.8534 (3) 




0.4006 (2) 


0.5098 (3) 


0.0630 (12) 




013 


0.2345 (9) 




0.0677 (6) 


0.5128 (7) 


0.257 (5) 




H131 


0.1778 




0.0631 


0.4813 


0.386* 




014 


0.1290 (6) 




0.1453 (5) 


0.4517(6) 


0.217 (4) 




H142 


0.1215 




0.1713 


0.4139 


0.325* 




H141 


0.0880 




0.1261 


0.4623 


0.325* 




PI 


0.3108 (2) 




0.32265 (15) 


0.88998 (18) 


0.1102 (8) 




Zn2 


0.94810(4) 




0.41679 (3) 


0.61748 (4) 


0.05187 (19) 




Zn3 


0.61201 (5) 




0.50326 (4) 


0.73265 (5) 


0.0604 (2) 




Atomic displacement parameters (A 2 ) 




T 7~1 1 

U" 


T 799 

u 22 


U 33 


7-7-19 


T 71 1 

u 13 


T 791 


C15 


0.072 (4) 


0.045 (3) 


0.045 (4) 


0.001 (3) 


0.024 (3) 


0.000 (3) 


C17 


0.061 (4) 


0.052 (4) 


0.062 (4) 


-0.007 (3) 


0.029 (3) 


0.000 (3) 


C19 


0.059 (4) 


0.058 (4) 


0.066 (5) 


-0.003 (3) 


0.022 (4) 


0.010(3) 


C20 


0.073 (4) 


0.048 (3) 


0.049 (4) 


0.001 (3) 


0.020 (4) 


0.006 (3) 


C21 


0.059 (4) 


0.047 (3) 


0.057 (4) 


-0.004 (3) 


0.019(3) 


0.004 (3) 


C22 


0.101 (6) 


0.062 (4) 


0.076 (5) 


-0.004 (4) 


0.061 (5) 


-0.009 (4) 


C23 


0.060 (4) 


0.068 (5) 


0.081 (5) 


-0.014(3) 


0.034 (4) 


0.001 (4) 


C24 


0.065 (4) 


0.046 (3) 


0.061 (4) 


-0.005 (3) 


0.028 (3) 


0.001 (3) 


C25 


0.056 (3) 


0.047 (3) 


0.044 (4) 


-0.011 (3) 


0.014(3) 


0.004 (3) 


C26 


0.061 (4) 


0.070 (5) 


0.087 (5) 


-0.009 (4) 


0.040 (4) 


0.009 (4) 


C27 


0.105 (6) 


0.070 (5) 


0.133 (8) 


-0.005 (4) 


0.083 (6) 


-0.009 (5) 


C28 


0.045 (3) 


0.057 (4) 


0.052 (4) 


-0.005 (3) 


0.013 (3) 


0.003 (3) 


C29 


0.067 (4) 


0.049 (4) 


0.087 (5) 


0.012(3) 


0.032 (4) 


0.014(4) 


C30 


0.054 (4) 


0.047 (4) 


0.065 (4) 


-0.004 (3) 


0.023 (3) 


-0.004 (3) 


C31 


0.065 (4) 


0.062 (4) 


0.101 (6) 


-0.008 (4) 


0.035 (4) 


0.010 (4) 


C32 


0.059 (4) 


0.063 (4) 


0.117(7) 


0.016(3) 


0.044 (5) 


0.016(5) 


C33 


0.063 (4) 


0.106 (6) 


0.063 (5) 


0.002 (4) 


0.019 (4) 


0.005 (5) 


C34 


0.060 (4) 


0.050 (4) 


0.060 (4) 


-0.001 (3) 


0.019(3) 


0.010 (3) 


C35 


0.056 (4) 


0.097 (5) 


0.094 (6) 


0.005 (4) 


0.041 (4) 


0.013 (5) 


C36 


0.055 (4) 


0.048 (3) 


0.056 (4) 


-0.010(3) 


0.017(3) 


-0.004 (3) 


C37 


0.081 (5) 


0.065 (4) 


0.094 (6) 


0.001 (4) 


0.044 (5) 


-0.009 (4) 


C38 


0.112(6) 


0.061 (4) 


0.056 (5) 


0.000 (4) 


0.038 (5) 


-0.001 (4) 


C39 


0.069 (4) 


0.079 (5) 


0.077 (5) 


0.013 (4) 


0.031 (4) 


0.011 (4) 


C40 


0.073 (5) 


0.059 (4) 


0.108 (7) 


-0.019 (4) 


0.029 (5) 


0.000 (5) 


C41 


0.092 (5) 


0.078 (5) 


0.108 (7) 


-0.030 (4) 


0.060 (5) 


-0.014 (5) 


C42 


0.092 (5) 


0.044 (4) 


0.052 (4) 


-0.004 (3) 


0.027 (4) 


-0.003 (3) 


C43 


0.088 (5) 


0.095 (6) 


0.076 (5) 


0.006 (4) 


0.046 (5) 


0.016 (5) 


C44 


0.069 (4) 


0.063 (4) 


0.067 (5) 


-0.001 (4) 


0.014(4) 


0.007 (4) 


C45 


0.087 (5) 


0.102 (6) 


0.120 (7) 


-0.010(5) 


0.075 (6) 


-0.022 (6) 


C46 


0.095 (6) 


0.064 (5) 


0.056 (5) 


-0.014(4) 


0.013 (4) 


-0.007 (4) 


C47 


0.078 (5) 


0.071 (5) 


0.117(7) 


0.010 (4) 


0.061 (5) 


0.003 (5) 
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C4o 


o ot a /ca 
0.0 /o (j ) 


A ftT Q /CA 

0.0/8 (j) 


ft i fto //:\ 
0.108 (6) 


ft ftftO (A \ 

o.uoy (4) 


ft ft/T 1 { C\ 

0.061 (J ) 


ft ftft/: /c\ 
0.0U6 (j) 


C ACi 

C49 


A AA/1 / A\ 

0.064 (4) 


a 1 n /ta 
U.1Z / (/) 


A AjCA /c\ 

0.060 (j) 


A A 1 O (A \ 

—0.018 (4) 


A A 1 £ (A \ 

0.016 (4) 


A AOO /C\ 

— 0.UZ3 (j) 


CjU 


a 1 ai /aa 
0.101 (6) 


A AO A /AA 

0.084 (6) 


A 1 A A ZO\ 

0.140 (8) 


A A1 A /C\ 

0.034 (j) 


U.061 (6) 


A A/CO { £\ 

0.U68 (6) 


CM 


o oco //ia 

o.o jy (4) 


ft AfO / A\ 

O.OjZ (4) 


ft ft/Tft //1\ 
0.060 (4) 


ft ftftft /T\ 

0.U00 (3 ) 


ft fto 1 

0.0Z1 (3 ) 


ft ftftO /o\ 

— 0.UU3 (3) 


CDz 


O OOA /AA 

O.Oyo (6) 


A ACT //I \ 

0.0j / (4) 


ft 1 ft/T (H\ 

0.1 06 (/) 


ft ftl 1 / A\ 

— 0.011 (4) 


ft ft/i T /CA 

0.04 / (j) 


ft ft i O (A \ 

—0.018 (4) 


C53 


a AO A /C A 

0.084 (j) 


0.066 (J) 


A AO/1 ( C\ 

0.0y4 (6) 


ft A1 1 ( A\ 

—0.011 (4) 


A A1 O /CA 

o.o3y (j) 


A A1 H / A\ 

U.016 (4) 




A AO 1 /CA 

o.oyi (?) 


A A/^ 1 

0.061 (4) 


a 1 1 o fn\ 
0.11U (/) 


A AA/1 ( A \ 

—0.004 (4) 


A AC 1 

O.UjI (j) 


A OOO / A\ 

— 0.UZ3 (4) 


COD 


A AQQ /AA 

O.OoV (6) 


0. 14Z (y) 


a in tew 

o. 13 / (y) 


ft fto/i 
0.0Z4 (6) 


ft ft/:/: /z:\ 
U.066 (o) 


ft ftft/: fn\ 
—0.006 ( /) 


Cjo 


0.100 (6) 


rt in /'o^ 
0. 1 1 / (8) 


ft 1 Cft (C\\ 

0.1 j0 (y ) 


ft ft i O ( £.\ 

0.018 (6) 


ft ftTO /T 1 * 

o.o /y ( /) 


ft ft i c /n\ 
U.OlJ (/) 


CD / 


A AOA /C\ 

0.08V (j) 


A AjCO /C\ 

0.068 (j) 


A 1 C /T\ 

O.IZj ( /) 


A AOO / A\ 

u.ozy (4) 


A AC A f£\ 

0.0j4 (6) 


A A/1 A /C\ 

0.040 (j) 


C->0 


A AOl /CA 

0.083 (?) 


A AO£ 

0.086 (D) 


A 1 TA /'0\ 

0.130 (8) 


A A 1 ( A\ 
0.016 (4) 


A A/i/1 i C\ 

0.064 (6) 


ft ft 1 o /c\ 

0.01U (j) 


c:>9 


A AAO //I A 

0.068 (4) 


A AC O /A \ 

0.0j8 (4) 


A AO A /CA 

0.084 (j) 


A A 1 A /I \ 

—0.010 (3) 


A AOI { A\ 

0.0Z3 (4) 


A AAA //1\ 
0.000 (4) 


CoU 


A 1 AO /AA 

0.108 (6) 


A AfO //I \ 

0.0 jZ (4) 


ft 1 /I ft /o\ 

0.140 (8) 


ft r\i i /a \ 

0.033 (4) 


ft ftTO 
0.0 /y (6) 


o ftoo /c^ 
— 0.UZ3 (j) 


Co4 


A 1 A/1 /TA 
0.104 ( /) 


ft i on 

o. izy (y) 


ft i on /i o^ 

0. 18Z (1Z) 


ft ftft/: //:\ 

0.006 (6) 


A OTA (Q\ 

0.0/6 (8) 


ft ftOO /OA 

— 0.03Z (8) 


Cos 


o.iiz (y) 


A 1 OC ZO\ 

U.1Z3 (yj 


0.Z13 (14) 


A AOA /T\ 
— U.0ZU (/) 


A 111 /1 A\ 

0.113 (10) 


A AOT /A\ 

— o.oz / (y) 


Coy 


A 1 AO /TA 

0.108 (/) 


A 1 1 C SH\ 

0.11D (/) 


A 1 /I C /A\ 

o.14j (y) 


A AOO f£.\ 

— u.uzy (6) 


A AO/I /T\ 

U.084 ( /) 


A A/1 1 /T\ 

—0.041 (/) 


C /I 


A 1 1 1 /TA 

0.111 (/J 


ft 1 1 O /'7\ 

0.113 (/) 


ft 1 H /o\ 

0. 1 1 / (8) 


ft ftft/i /z:\ 

0.004 (6) 


o oct 
0.0j / (6) 


ft ftOO //^A 

— 0.0ZZ (6) 


C /z 


A AQ1 /C\ 
0.083 (j ) 


ft 1 1 C (H\ 

0.13j (/) 


ft i oo /o 1 * 

o. iy8 (y) 


ft ft 1 i /c\ 

—0.013 (j) 


ft ftTI 

0.0/3 (6) 


ft ftl O (H\ 

U.013 (/) 




A CA /OA 

O.jo (Z) 


A 1 H£. ZO\ 

U.l lb (8) 


A /1 CA 

o.3y3 (Id) 


A AOA /1 A\ 
0.0Z0 (10) 


A A O /I / 1 A\ 

0.4Z4 (16) 


A AA/1 /OA 

0.UU4 (8) 


rz 


a on /i a\ 
0.Z3 / (10) 


0.3 14 (13) 


ft i to /'o^ 

o.i /y (8) 


ft ftOI ( ' \ (\\ 

o.oyi (io) 


ft ft i o /o^ 
0.013 (8) 


O OOO /OA 

u.uo8 (y) 


r J 


a OA/: /OA 
0.Z06 (8) 


ft i m /r\\ 

o.iy3 (y) 


ft m /i o\ 
0.Z 11 (1Z) 


ft ftTO (H\ 

0.0/8 ( /) 


ft ft^ft /o\ 

—0.030 (8 ) 


ft ft/lft /OA 

—0.040 (8) 


C/l 


A O O /I /1 1\ 

0.3Z4 (11) 


U.l DD (/) 


ft i CO /TA 

o.i jy ( /) 


ft ftT/T (H\ 

— U.036 (/) 


ft ftlO /T\ 

o.o3y (/) 


ft ftA 1 /AA 

—0.061 (6) 


IO 


A TOO /1 CA 

{j.iyy (id) 


A 1 1 C /A\ 

o.zij (y) 


U.343 (14) 


O A 1 O ( \ A\ 

— u.oiy (io) 


A 1 1 1 /1 1\ 

0.311 (13) 


A AOC /OA 

O.OZj (y) 


ro 


A O CA /OA 

O.Zj4 (y) 


ft i /i t //:\ 

0.143 (o) 


ft 

0.Z36 (y) 


ft ftOO ( £\ 

— U.03Z (6) 


0 i ot /o^ 
0. 1Z / (8) 


O OCO /AA 

— o.ojy (6) 


Crul 


A ftCO 11 /1 OA 

O.OjZII (18) 


ft ftCftn/T /I 0\ 

0.0j0Z6 (18) 


ft ftCTft ZO\ 

0.0j30 (Z ) 


ft ftft 1 £H /1 A\ 

0.0016 / (14) 


ft ftOC 1 O (A CA 

O.OZj 1Z (1 j) 


ft ftftl CC /1 AA 

— O.OOIjj (16) 


JN1 


A OOT //I A 

0.U8 / (4) 


A ATA SA\ 
0.0 /0 (4) 


A AOO SZ\ 

o.o8y (j) 


A A 1 A /"J\ 

—0.010 (3) 


A AC 1 iA \ 

0.0 Jl (4) 


A AOA //IA 

— 0.UZ0 (4) 


Nz 


a an a / a \ 
0.U /4 (4) 


a AjC c / /i ^ 
0.060 (4) 


A AOT /A\ 

0.08 / (4) 


A AA1 /"J\ 

—0.001 (3) 


A A A O /I \ 

0.04y (3) 


A AA/1 /OA 

— 0.UU4 (3) 


JN j 


A AC A /OA 

O.Ujv (3 ) 


O AC/: /o\ 

0.0j6 (3) 


ft AT 1 SA\ 

0.0/1 (4) 


ft ftftl /o\ 

—0.001 (3) 


ft oa c /o\ 

0.03 j (3 ) 


ft ftftO /o\ 

0.003 (3) 


XT /I 

JN4 


A OA 1 /OA 

0.U61 (3 ) 


0.0 jj (3 ) 


ft AQQ / A \ 

0.088 (4) 


ft ft i 0 n\ 
U.U10 (3 ) 


ft O/l 1 /"2\ 

0.U41 (3 ) 


ft ft 1 C /OA 

0.01J (3) 


Ul 


A AC O /OA 

0.Uj8 (Z) 


0.064 (3) 


A AC C /I \ 

O.Ojj (3) 


A A1 1 /o\ 

—0.011 (Z) 


A AOjC ZO\ 

0.0Z6 (Z) 


A A 1 A /OA 

— 0.U14 (Z) 


Uz 


a oaa /oa 
0.U66 (3) 


A f\A O 

o.o4y (Z) 


A ATO 
0.0 11 (3) 


A AAA ZO\ 

-o.ooy (Z) 


A A1 jC /'0^ 

0.036 (Z) 


A AAT /OA 

—0.00/ (Z) 


Uj 


a OAO /OA 
0.U6Z (3 ) 


ft ftT 1 /0\ 

0.0 / 1 (3) 


ft ft/: i 

0.061 (3) 


ft ftftl /o\ 
—0.001 (Z) 


ft ftO/1 /0\ 

0.0Z4 (Z) 


ft ftftl /OA 

— 0.U01 (3 ) 


U4 


A OTC /OA 

0.U / j (3 ) 


ft ftc/i n\ 
0.0 34 (3 ) 


ft ftOT ( A\ 

0.08 / (4) 


ft ftftc /o^ 
— 0.00j (Z) 


ft ftyl O ("}\ 

0.043 (3) 


ft ft 1 ft /OA 

0.0 1 0 (3 ) 


Co 


A AC C /OA 

O.Ojj (Z) 


A A/1 /I /OA 

0.044 (Z) 


A AC O (1 \ 

0.0j8 (3) 


A AAOO /1 o^ 

— U.0U3y (18) 


A AOO /OA 

0.0Z8 (Z) 


A AAO /OA 

0.00Z (Z) 


(Jo 


A OA 1 /OA 

0.U61 (Z) 


A AC 1 /OA 

0.0 M (Z) 


A A/C/1 /^}\ 

0.064 (3) 


A AA/C ZO\ 

0.U06 (Z) 


A AT O ZO\ 

0.03Z (Z) 


A AAO /OA 

o.ooy (Z) 


U / 


A OAA /OA 

0.U66 (3) 


A A/1 O 

o.o4y (Z) 


A AOA 

0.080 (3) 


ft AA/1 fr\\ 
U.UU4 (Z) 


a c\m /o\ 
0.03 / (Z) 


ft ftftft /OA 

0.000 (Z) 


Uo 


A OCO /OA 

0.U8Z (3) 


0.063 (3 ) 


ft ftzr/r 

0.066 (3 ) 


ft ftft/1 /'O't 

U.UU4 (Z ) 


ft ft/1 i /o\ 

0.043 (3 ) 


ft ft i ft /OA 

0.0 1U (Z) 


U9 


a oao /oa 
0.U6V (3) 


0.06Z (3) 


A ATC /1\ 

0.U id (3) 


o ooo /o\ 

u.uuy (Z) 


A AOT /OA 

0.03 / (3) 


A AAO /OA 

0.00Z (Z) 


U10 


A OCA /OA 

0.0j6 (Z) 


A ACT /"^ 

0.0j / (3) 


0.066 (3) 


A aa/: /o\ 
0.U06 (Z) 


A AO C ZO\ 

O.OZj (Z) 


A AAO /OA 
0.00Z (Z) 


CHI 


A ACO /OA 

O.Ojv (3) 


ft ft/^*7 

U.06 / (3) 


A AC C 

O.Ojj (3) 


A Aft1 ZO\ 

— U.001 (Z) 


A AOO /OA 

0.0ZZ (Z) 


A A 1 A /OA 

—0.010 (Z) 


01 ? 


\j ,\j j j i j i 




W.VJU 1 ^ J J 


—0 004 (7\ 


VJ.WZ,J 1 Z, 1 




013 


0.309 (9) 


0.271 (9) 


0.243 (9) 


-0.026 (8) 


0.165 (8) 


0.022 (7) 


014 


0.206 (7) 


0.276 (9) 


0.183 (7) 


0.028 (7) 


0.095 (6) 


-0.033 (6) 


PI 


0.135 (2) 


0.115 (2) 


0.098 (2) 


0.0004 (19) 


0.065 (2) 


-0.0109(18) 


Zn2 


0.0487 (4) 


0.0502 (4) 


0.0584 (5) 


0.0007 (3) 


0.0239 (4) 


0.0012 (3) 


Zn3 


0.0629 (5) 


0.0566 (4) 


0.0713 (5) 


-0.0020 (4) 


0.0374 (4) 


-0.0042 (4) 
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Geometric parameters (A, ") 



C15— 01 


1.328 (7) 


C47— N4 


1.473 (8) 


CI 5— C20 


1.403 (9) 


C47— C58 


1.485 (9) 


CI 5— C42 


1.411 (9) 


C47— C48 


1.502 (10) 


CI 7— C25 


1.394 (8) 


C47— H47A 


0.9800 


CI 7— C41 


1.424 (9) 


C48— N3 


1.464 (8) 


CI 7— C23 


1.428 (9) 


C48— H48A 


0.9800 


C19— C28 


1.410(8) 


C49— H49A 


0.9600 


CI 9— C31 


1.412(9) 


C49— H49B 


0.9600 


CI 9— C26 


1.443 (9) 


C49— H49C 


0.9600 


C20— C44 


1.358 (9) 


C50— C57 


1.370 (11) 


C20— 03 


1.379 (7) 


C50— C53 


1.394(10) 


C21— 06 


1.326 (7) 


C50— H50A 


0.9300 


C21— C34 


1.404 (9) 


C51— 04 


1.351 (7) 


C21— C29 


1.425 (9) 


C51— C59 


1.388 (8) 


C22— Nl 


1.282 (9) 


C52— C60 


1.384 (10) 


C22— C42 


1.444(10) 


C52— H52A 


0.9300 


C22— H22A 


0.9300 


C53— H53A 


0.9300 


C23— N3 


1.265 (8) 


C54— 04 


1.422 (7) 


C23— H23A 


0.9300 


C54— H54A 


0.9600 


C24— 07 


1.371 (7) 


C54— H54B 


0.9600 


C24— C52 


1.393 (9) 


C54— H54C 


0.9600 


C24— C25 


1.426 (8) 


C55— C56 


1.503 (12) 


C25— 05 


1.333 (6) 


C55— C58 


1.539 (11) 


C26— N2 


1.277 (8) 


C55— H55A 


0.9700 


C26— H26A 


0.9300 


C55— H55B 


0.9700 


C27— N2 


1.457 (9) 


C56— H56A 


0.9700 


C27— C69 


1.517(11) 


C56— H56B 


0.9700 


C27— C45 


1.558 (11) 


C57— H57A 


0.9300 


C27— H27A 


0.9800 


C58— H58A 


0.9700 


C28— 02 


1.326 (7) 


C58— H58B 


0.9700 


C28— C51 


1.408 (8) 


C59— H59A 


0.9300 


C29— C57 


1.393 (9) 


C60— H60A 


0.9300 


C29— C32 


1.450(10) 


C64— C71 


1.517(12) 


C30— 09 


1.248 (7) 


C64— C68 


1.518(13) 


C30— 010 


1.254 (7) 


C64— H64A 


0.9700 


C30— C39 


1.501 (9) 


C64— H64B 


0.9700 


C31— C40 


1.345 (10) 


C68— C69 


1.448 (12) 


C31— H31A 


0.9300 


C68— H68A 


0.9700 


C32— N4 


1.255 (8) 


C68— H68B 


0.9700 


C32— H32A 


0.9300 


C69— H69A 


0.9700 


C33— 03 


1.434 (7) 


C69— H69B 


0.9700 


C33— H33A 


0.9600 


C71— H71A 


0.9700 


C33— H33B 


0.9600 


C71— H71B 


0.9700 


C33— H33C 


0.9600 


C72— 013 


1.592 (8) 


C34— C53 


1.373 (9) 


C72— H72A 


0.9600 


C34— 08 


1.379 (7) 


C72— H72B 


0.9600 


C35— C56 


1.500 (10) 


C72— H72C 


0.9600 


C35— C48 


1.512(10) 


Fl— PI 


1.469 (8) 
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C35 — H35A 


A A*7AA 

(J. 9700 


12 — PI 


1 f 1 C /A\ 

1.515 (9) 


C35 — H35B 


A A"7 A A 

0.9700 


F3 — PI 


1 A OA ZO\ 

1.480 (8) 


C36 — Oil 


1.234 (7) 


F4 — PI 


1.522 (8) 


C36 — (J12 


1.267 (7) 


r5 — rl 


1 /I A A ZO\ 

1.499 (8) 


G36 — C49 


1.524 (8) 


r6 — rl 


1.534 (7) 


G37 — 07 


1 /in /n\ 

1.422 (7) 


udl — Ol 


233 / (4) 


C37 — H37A 


0.9600 


Gdl — 06 


1 1 /in / /i \ 

2.340 (4) 


C37 — H37B 


0.9600 


Gdl — Oil 


2.353 (4) 


C37 — H37C 


0.9600 


udl — O10 


2.356 (4) 


C38 — C46 


1 T /I 1 / 1 A\ 

1.341 (10) 


Gdl — 05 


2.394 (4) 


C38 — C42 


1 -1 A A /A\ 

1.409 (9) 


Gdl — 02 


O A 1 C / A \ 

2.435 (4) 


/" • o o T T") O A 

C38 — H38A 


A AO A A 

0.9300 


Gdl — 03 


2.686 (4) 


Co 9 — H39A 


A A/TAA 

0.9600 


/"* A 1 AO 

udl — U8 


1 sa\ 
2.696 (4) 


/- • -> (A T T") ati 

C39 — H39B 


0.9600 


Gdl — 07 


OH A i A \ 

2.874 (4) 


G39 — H39C 


A H£AA 

0.9600 


Gdl — Zni 


1 o /in /o 

3.3679 (8 


C40 — C59 


1 yl A 1 / 1 A\ 

1.401 (10) 


Gdl — Zn3 


Ol/" AT /O 

3.3697 (8 


C ' A l\ T T /I A A 

L40 — H40A 


A fllAA 

0.9300 


N 1 — Zn3 


1 ft A A ( £\ 

2.044 (6) 


C41 — C60 


1 *7 /"A / 1 A\ 

1.369 (10) 


N2 — Zn3 


2.046 (6) 


i i T T /I 1 A 

C41 — H41A 


A AO A A 

0.9300 


N3 — Zn2 


2.041 (5) 


L43 — 1)8 


1 A\Z ZO\ 

1.415 (8) 


XT/1 r 7„1 

N4 — Znz 


2.047 (5) 


C43 — H43A 


A A^AA 

0.9600 


Ul — Zn3 


2.042 (4) 


C43 — H43B 


A A/'AA 

0.9600 


02 — Zn3 


2.027 (4) 


C43 — H43C 


0.9600 


05 — Zn2 


2.035 (4) 


C44— C46 


1.417(10) 


06— Zn2 


2.038 (4) 


C44 H44A 


0.9300 


09— Zn3 


1.960 (5) 


C45 — Nl 


1 /I OO /A\ 

1.488 (9) 


012 — Zn2 


1.965 (4) 


C45 — C71 


1.492 (11) 


013 — H131 


0.8500 


L45 — H45A 


A AOAA 

0.9800 


/ "\ 1 a TT 1 /i 1 

U14 — H142 


A O C A A 

0.8500 


L46 — H46A 


A (11 AA 

0.9300 


U14 — H141 


A O C A A 

0.8500 


Ol — C15 — C20 


117.5 (6) 


G41 — G60 — H60A 


119.7 


Ol — C15 — C42 


123.5 (6) 


/nfl / ' / i\ TTZTA A 

C52 — C60 — H60A 


1 1 a n 

119.7 


L20 — L 1 5 — C42 


1 1 A A t C\ 

119.0 (6) 


ni /^/C/i f~*/zo 

C7 1 — C64 — C68 


1 1 O A /A\ 

113.0 (9) 


C25 — C17 — C41 


119.2 (6) 


G7 1 — G64 — H64A 


109.0 


C25 — C17 — C23 


124.0 (6) 


G68 — G64 — H64A 


109.0 


C4 1 — L 1 7 — C2 3 


116.7 (6) 


/Til /I r A TT/^/IT5 

C7 1 — G64 — H64B 


1 AA A 

109.0 


G28 — C19 — G31 


1 1 A /I 

119.4 (7) 


C68 — G64 — H64B 


1 AA A 

109.0 


C28 — C19 — C26 


125.1 (6) 


TT/" /| * f ' /~ A TT/" /| T"> 

H64 A — C 64 — H64B 


107.8 


C31 — C19 — C26 


115.5 (6) 


G69 — C68 — C64 


112.6 (9) 


L44 — C20 — 03 


124.7 (6) 


C69 — C68 — H68A 


1 AA 1 

109.1 


L44 — C20 — L 1 5 


121.9 (7) 


C64 — L68 — H68A 


1 AA 1 

109.1 


03 — C20 — C15 


113.4 (6) 


G69 — G68 — H68B 


109.1 


06 — C21 — C34 


117.5 (6) 


G64 — C68 — H68B 


1 AA 1 

109.1 


Do — Lz 1 — G29 


111 A /£N 

12J.9 (6) 


H68A — G60 — H60B 


1 AT O 
10/. 8 


C34— C21— C29 


118.6(6) 


C68— C69— C27 


113.6(9) 


Nl— C22— C42 


125.0 (7) 


C68— C69— H69A 


108.9 


Nl— C22— H22A 


117.5 


C27— C69— H69A 


108.9 


C42— C22— H22A 


117.5 


C68— C69— H69B 


108.9 


N3— C23— C17 


129.2 (6) 


C27— C69— H69B 


108.9 
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N3 — C23 — H23A 


115.4 


C17 — C23 — H23A 


115.4 


07 — C24 — C52 


125.3 (6) 


07 — C24 — C25 


11/1/" /C\ 

114.6 (5) 


C52 — C24 — C25 


120.1 (6) 


05 — C25 — C17 


125.4 (6) 


05 — C25 — C24 


1 1 c c /c\ 

115.5 (5) 


C17 — C25 — C24 


119.0 (5) 


N z — C2 6 — C 1 9 


126.4 (6) 


N2 — C26 — H26A 


116.8 


C19 — C26 — H26A 


116.8 


N2 — C27 — C69 


116.4 (8) 


N2 — C27 — C45 


1 AO 1 

108.1 (6) 


P / 1\ P 7 "7 p<if 

C69 — C27 — C45 


108.3 (7) 


N2 — C2 7 — H2 7 A 


107.9 


f ' f i\ PT7 TTn a 

C69 — C27 — H27A 


107.9 


P/ir /-in TTT7A 

L45 — C27 — Hz/A 


1 AT A 

107.9 


02 — C28 — C51 


117.3 (5) 


02 — C28 — Cl9 


124.4 (6) 


C51 — C28 — C19 


118.2 (6) 


r^cn y^i 

L 5 7 — Cz 9 — Cz 1 


117.7 (7) 


/"'ci pia /"">i 

C57 — C29 — C32 


i 1 o y /y\ 

118.6 (6) 


C21 — C29 — C32 


123.7 (6) 


09 — C30 — OlO 


123.6 (6) 


09 — C30 — C39 


117.3 (6) 


010 — C30 — C39 


119.1 (6) 


C40 — C31 — C19 


120.9 (7) 


f • A f\ /T) 1 TIT 1 A 

C40 — C31 — H31A 


119.5 


pi f\ P "> 1 TTO 1 A 

C19 — 03 1 — H31A 


119.5 


N4 — C32 — C29 


126.2 (6) 


N4 — C32 — H32A 


116.9 


C29 — C32 — H32A 


116.9 


p -> p o 7 im a 

03 — C33 — H33A 


1 AA C 

109.5 


03 — C33 — H33B 


109.5 


H33A — C33 — H33B 


109.5 


p -> pot imp 

03 — C3 3 — H3 3 C 


1 AA C 

109.5 


TTT) a /" - -7-7 rm /-"i 

H33A — C33 — H33C 


109.5 


H33B — C33 — H33C 


109.5 


C53 — C34 — 08 


125.1 (7) 


C53 — C34 — C21 


121.9 (6) 


py o /-it /| /-i^i 

08 — C34 — C21 


113.0 (5) 


C56 — C35 — C48 


111.6 (7) 


C56 — C35 — H35A 


109.3 


I" 1 AO /~"">C TT")CA 

L48 — L35 — H35A 


1 AA 1 

109.3 


C56— C35— H35B 


109.3 


C48— C35— H35B 


109.3 


H35A— C35— H35B 


108.0 


Oil— C36— 012 


124.8 (6) 


Oil— C36— C49 


118.5 (6) 



H69A — C69 — H69B 


107.7 


C45 — C71 — C64 


108.9 (8) 


C45 — C71 — H71A 


109.9 


C64 — C71 — H71A 


1 AA A 

109.9 


z' ' a c i~^n 1 TTT1 T~l 

C45 — C71 — H71B 


109.9 


C64 — C71 — H71B 


109.9 


T TH 1 A ' "7 1 iini x~* 

H71A — C71 — H71B 


108.3 


0 1 3 — C72 — H72 A 


109.5 


U 1 3 — L7z — H7zB 


109.5 


H72A — C72 — H72B 


109.5 


013 — C72 — H72C 


1 AA C 

109.5 


H72A — C72 — H72C 


109.5 


t non r<nA TTTir 1 

H7zB — C7z — H7zL 


1 AA C 

109.5 


Ol — Gdl — 06 


1^0 HH / 1 f N 

128.77 (15) 


Ol — Gdl — Oil 


1C1 1 O / 1 C \ 

151.18 (15) 


06 — Gdl — Oil 


79.19 (15) 


r\ 1 p J1 r\ 1 a 

Ol — Gdl — 010 


OA IO /I f\ 

80.13 (15) 


06 — Gdl — 010 


1 C A AA / 1 C\ 

150.90 (15) 


Oil — Gdl — OlO 


72.75 (15) 


Ol — Gdl — 05 


110 A/" /1 A\ 

118.96 (14) 


Uo — Odl — 1)5 


66.83 (13) 


Oil — Gdl — 05 


75.26 (14) 


OlO — Gdl — 05 


98.10 (14) 


Ol — Gdl — 02 


66.18 (14) 


Uo — udl — Oz 


in OA /n\ 

117.80 (13) 


Oil — Gdl — 02 


96.33 (14) 


OlO — Gdl — 02 


73.61 (14) 


05 — Gdl — 02 


1/"A O") /1 /1\ 

169.83 (14) 


r\ 1 r ji ai 

Ol — udl — U3 


60.92 (14) 


06 — Gdl — 03 


77.05 (14) 


Oil — Gdl — 03 


1/1/1 /l/l / 1 /I \ 

144.44 (14) 


OlO — Gdl — 03 


123.19 (14) 


U5 — udl — U3 


71 17 /17\ 

71.23 (13) 


02 — Gdl — 03 


H8.10 (14) 


/ ~\ 1 /~i j 1 / \ 0 

Ol — Gdl — 08 


n £. q/~ /1 a\ 

76.86 (14) 


06 — Gdl — 08 


/-A f 1 / 1 -t\ 

60.53 (13) 


Oil — Gdl — 08 


11A IO /1 /1\ 

120.28 (14) 


OlO — Gdl — 08 


1 A^t /T\ /1 /1\ 

142.69 (14) 


05 — Gdl — 08 


110 /"A /lOA 

118.69 (13) 


02 — Gdl — 08 


7A -> c / 1 /I \ 

70.35 (14) 


/\1 /" • 1 1 /\o 

03 — Gdl — 08 


yOC1 /1/1\ 

68.51 (14) 


Ol — Gdl — 07 


/■n /in /1 ,|\ 

68.47 (14) 


06 — Gdl — 07 


11A/I1 /1 T\ 

119.41 (13) 


Oil — Gdl — O / 


1 C\C A 1 /1/1\ 

1U6.41 (14) 


OlO— Gdl— 07 


63.37 (13) 


05— Gdl— 07 


57.58 (12) 


02— Gdl— 07 


121.16(13) 


03— Gdl— 07 


64.52 (13) 


08— Gdl— 07 


130.82 (13) 
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(J 1 2 — Ui 6 — C49 


116.7 (6) 


07 — C37 — H37A 


109.5 


/"A -7 POT T in 

07 — 037 — H37B 


109.5 


TTOT A i-i r t -> -7 r-> 

H3 7 A — C3 7 — H3 7B 


1 AA C 

109.5 


(J 7 — Li7 — HJ7C 


109.5 


TTOT A P '-y ~7 TTnr 1 

H3 7 A — C3 7 — H3 7C 


109.5 


T TO "7 1~"> P O "7 TTTH /" < 

H37B — C37 — H37C 


1 AA C 

109.5 


P A f p -) O P /I 1 

C46 — C38 — C42 


122.0 (7) 


p J /_ pin TTO O A 

L46 — Lift — Hi 8 A 


1 1 A A 

119.0 


p a /-» p •-) O T TO O A 

C42 — C3 8 — H3 8A 


119.0 


p O A rc>n tti a i 

0 3 0 — C 3 9 — H3 9 A 


1 AA C 

109.5 


p o a r^"> a Tnnn 

G30 — 039 — H39B 


1 AA C 

109.5 


H3 9 A — 03 9 — H3 9B 


1 AA C 

109.5 


C30 — C39 — H39C 


1 AA C 

109.5 


H3 9 A — C3 9 — H3 9C 


109.5 


T TO Al~i /" 1 -) r\ T TO A/""* 

H39B — C39 — H39C 


109.5 


po i n< a PCA 

03 1 — G40 — C59 


1 OA A /H\ 

120.9 (7) 


G3 1 — G40 — H40A 


119.5 


p r (\ p a r\ t T A A A 

C59 — C40 — H40A 


119.5 


p / i\ p a i rii 7 

L60 — C4 1 — C 1 7 


1 OA T /"7\ 

120.7 (7) 


P ZT A P /I 1 TTyl 1 A 

L60 — L4 1 — H4 1 A 


119.6 


P 1 T P /I 1 TT/11A 

C17 — C41 — H41A 


119.6 


p •-) q p /i o P -1 r 

C38 — C42 — C15 


1 1 T A /T\ 

117.9 (7) 


Ui o — L42 — U22 


1 1 T 1 /'7\ 

117.1 (7) 


/"< 1 C f/IO POO 

U 1 5 — L42 — U22 


125.0 (6) 


/"^v o p /I O T T /I O A 

08 — C43 — H43A 


109.5 


s \ o p /I O TT/n 1~1 

08 — C43 — H43B 


109.5 


T T A O A /""* yl 'A TT/n T* 

H43A — C43 — H43B 


109.5 


08 — 043 — H43G 


109.5 


T T A O A /" ,n t t a o /~1 

H43A — C43 — H43C 


109.5 


TT/ITT) ri/| n TT.'IO/" 1 

H4iB — L4i — H4iL 


1 AA C 

109.5 


Pin A A A n 

U20 — U44 — L46 


1 1 O O /H\ 

118.8 (7) 


A A U A A K 

U20 — L44 — H44A 


1 ^>A ^ 

120.6 


p J /- p a a 1 T A A A 

C46 — C44 — H44A 


120.6 


Nl — C45 — C71 


lion 

118.7 (7) 


XT 1 PylC 

N 1 — C45 — C27 


1 at a 

107.0 (6) 


/""7 1 f/| f POT 

071 — 045 — 027 


111 A /T\ 

111.9 (7) 


XT 1 Z' " AC TTHf A 

N 1 — C45 — H45 A 


106.1 


/""71 P/lf TT/ICA 

U7 1 — L45 — H45A 


1 AzT 1 

106.1 


U27 — L45 — H45A 


1 A/^ 1 

106.1 


PTO P 1 /I /~ A A 

Li o — L46 — U44 


1 OA C /n\ 

120.5 (7) 


p •-> o l~ ^ A S~ T T A /~ A 

C38 — C46 — H46A 


119.8 


A A A Z' T T yl /" A 

C44 — C46 — H46A 


1 1 A O 

119.8 


N4— C47— C58 


119.7 (7) 


N4— C47— C48 


107.6 (6) 


C58— C47— C48 


112.5 (6) 


N4— C47— H47A 


105.3 


C58— C47— H47A 


105.3 


C48— C47— H47A 


105.3 



/ ~\ 1 p Ji r 7„0 

(Jl — udl — Znz 


1 AH OA / 1 A\ 

147.29 (10) 


s"\ /_ p Ji r 7„1 
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